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TITLE OF THE INVENTION 

Hard Disk Recorder Having Time-Shift Playback Function 
BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to hard disk recorders. In particular, 

the present invention relates to a hard disk recorder having a time-shift 
playback function of storing a program which is now being received, 
displaying the stored program, even if program-storing is still under way, in 
such a manner that the program is displayed from an arbitrary section of the 

10 program among program sections that have already been stored, and 

pausing the display of the program or changing the display speed according 
to an operation by a user while the program is being watched. 
Description of the Background Art 

A hard disk recorder is disclosed as a TV program-watching device in 

15 Japanese Patent Laying-Open No. 2002-44542. Such a hard disk recorder 
was put into practical use as low-cost manufacturing of a large -capacity 
hard disk (hereinafter referred to as HDD) was achieved. The conventional 
video tape recorder (VTR) can perform only recording or playback at a time, 
and thus it cannot play back a recorded program until it completes recording 

20 of the program. On the other hand, the hard disk recorder has a feature 

that it can use the time-shift playback function to display a program, even if 
storing of the program on the HDD is under way, from an arbitrary section 
of the program among program sections that have already been stored. The 
hard disk recorder includes such a buffer as shown in Fig. 4 for successively 

25 storing information concerning selected programs. In the example shown 
in Fig. 4, the program information is stored in the order of channel 1, 
channel 2, external input, channel 1. 

Regarding the already-proposed hard disk recorder, however, when 
the user switches the channel of the program which is being stored from 

30 channel 1 to channel 2, the user cannot watch already-stored contents of 

channel 1 any more, despite that information about the program which has 
been recorded is stored in the buffer. This is for the reason that a sector 
address of the HDD that indicates which section of the program is being 
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played back is cleared and returned to a leading address and thus it cannot 
know which section of the program was lastly played back. 

Therefore, when the program is being stored, switching of the 
channel or switching of the input source is inhibited or the time-shift 
5 playback function is stopped. Thus, the user is required to take care that 
the user never switches the channel or switches the input source when the 
time-shift playback function is effective. Moreover, the already-proposed 
hard disk recorder has a disadvantage that switching of the channel takes a 
considerable time. 

10 Fig. 5 is a flowchart illustrating the conventional channel-switching 

operation. When an instruction to switch the channel is issued, a stop 
command is output from a control IC chip. This stop command includes a 
pause command in step SP (only shown as SP in the drawing) 1, an idle 
command in step SP2 and a stop command in step SP3. In step SPl, if the 

15 instruction is issued, the HDD is set in a pause state from which a 

program-storing operation can immediately be started, without stopping 
such a hardware structure as HDD. In step SP2, the HDD is set in a 
recording- wait state, namely idle state and then set in a stop state in step 
SP3. In step SP4, the channel switching operation is carried out. 

20 In step SP5, it is determined whether or not playback of stored 

images by the HDD is possible. This determination is done according to a 
status of the control IC chip. If playback is possible, the control IC chip 
outputs a playback command. The playback command includes a stop 
command in step SPG, an idle command in step SP7 and a pause command 

25 in step SP8. According to the playback command, the HDD is set in a stop 
state in step SP6, in an idle state again in step SP7, and a pause state in SP8. 
Then, in step SP9, the playback operation is carried out. 

In the conventional channel-switching operation, the stop command 
and the playback command from the control IC chip are used to completely 

30 stop the HDD before the channel is switched and make a transition to the 
playback state by operating the HDD. When the HDD is stopped, the 
sector address of the HDD is cleared and returned to a leading address. 
Therefore, it cannot know which section of the program was lastly played 



back before the channel was switched. There is a further problem that the 
channel switching operation takes several tens of seconds. 
SUMMARY OF THE INVENTION 

A chief object of the present invention is to provide a hard disk 
5 recorder capable of continuously storing programs without stopping the 

time-shift function even if the channel or the input source is switched and 
capable of speedily switching the channel. 

According to one aspect of the present invention, a hard disk 
recorder has a time-shift playback function of storing a program which is 

10 now being received, displaying the stored program, even if program-storing 
is still under way, in such a manner that the program is displayed from an 
arbitrary section of the program among program sections that have already 
been stored, and pausing the display of the program or changing the display 
speed according to an operation by a user while the program is being 

15 watched. The hard disk recorder includes a hard disk for storing the 
program which is now being received, and a control unit responsive to a 
channel-switch instruction for setting the hard disk in a pause state from 
which a storing operation can immediately be started and thereafter setting 
the hard disk in a recording-wait state to switch the channel and, according 

20 to a determination that the hard disk is in the recording-wait state, setting 
the hard disk in a playback state. 

According to another aspect of the present invention, a hard disk 
recorder is capable of storing a program which is now being received and 
displaying the stored program. The hard disk recorder includes a hard disk 

25 for storing the program which is now being received, and a control unit 
responsive to a channel-switch instruction for setting the hard disk in a 
pause state from which a storing operation can immediately be started and 
thereafter setting the hard disk in a recording-wait state to switch the 
channel and, according to a determination that the hard disk is in the 

30 recording- wait state, setting the hard disk in a playback state. 

As discussed above, according to the present invention, in response 
to a channel-switch instruction, the hard disk is set in a pause state from 
which a storing operation can immediately be started, then set in a 
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recording-wait state for switching the channel, and then set in a playback 
state according to a determination that the hard disk is in the recording- 
wait state. It is thus possible to continue storing of the program without 
stopping the time-shift playback function. Moreover, the time required for 
5 switching the channel that is conventionally several tens of seconds can 
remarkably be shortened to approximately 0.1 second. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
10 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a hard disk recorder according to one 
embodiment of the present invention. 

Fig. 2 is a flowchart illustrating a channel switching operatoin of the 
15 hard disk recorder according to the embodiment of the present invention. 

Fig. 3 A shows a time sequence illustrating a conventional channel 
switching operation and Fig. 3B shows a time sequence illustrating the 
channel switching operation according to the embodiment of the present 
invention. 

20 Fig. 4 shows a buffer included in the hard disk recorder. 

Fig. 5 is a flowchart illustrating a channel switching operation of a 
conventional hard disk recorder. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 is a block diagram of a hard disk recorder according to one 

25 embodiment of the present invention. Referring to Fig. 1, an image signal 
of an external input is converted by an AID converter 1 into a digital signal 
and provided to a compression processing unit 4, and an image signal from 
an antenna is received by a tuner 2, converted by an A/D converter 3 into a 
digital signal and provided to compression processing unit 4. Compression 

30 processing unit 4 compresses the image signal for reducing the information 
amount of the image signal and the resultant signal is stored on HDD 6. A 
storage unit 5 constructed of a semiconductor memory and the like stores 
information concerning a program which is stored on HDD 6. 
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When the image signal stored on HDD 6 is read, information about 
the image signal is also read from storage unit 5 and provided to an 
expansion processing unit 7 where the original image signal of the program 
is subjected to expansion processing. Then, the image signal is converted 
5 by a D/A converter 8 into an analog signal and output to the outside. It is 
noted that the hard disk recorder includes a DVD player 9 and the image 
signal is also output from DVD player 9. 

A control unit 10 controls compression processing unit 4, HDD 6, 
expansion processing unit 7 and DVD player 9 and further performs a 
10 channel switching operation. 

Fig. 2 is a flowchart illustrating an operation of the hard disk 
recorder according to the embodiment of the present invention, and Fig. 3 
shows a time sequence. 

The flowchart shown in Fig. 2 illustrates an operation of allowing 
15 channel switching when HDD 6 is storing a program. When a channel- 
switch instruction is issued, control unit 10 immediately outputs a pause 
command, not the conventional stop command, in step SP 11, and 
accordingly the HDD is set in a pause state from which a program storing 
operation can immediately be started upon receiving a command without 
20 stopping such a hardware structure as HDD 6. In step SP12, control unit 
10 sets the HDD in a recording-wait state, namely an idle state. After this, 
in step SP13, a channel switching operation is carried out. 

In step SP14, it is determined whether or not HDD 6 is in an idle 
state. If HDD 6 is not in the idle state, the operation waits until HDD 6 
25 enters the idle state. In step P14, when it is determined that the HDD is in 
the idle state, a playback operation is done in step 15. 

According to the conventional method as shown in Fig. 3A, when the 
channel-switch instruction is issued, a stop command including pause, idle 
and stop commands is output so as to completely stop HDD 6. Then, after 
30 the channel is switched, a playback command including stop, idle and pause 
commands is output so as to operate HDD 6. A long time (several tens of 
seconds) is accordingly required for starting a storing operation. 

According to the present invention as shown in Fig. 3B, when the 



channel-switch instruction is issued, a transition is made from the pause 
state to the idle state and thereafter the channel is switched without 
stopping HDD 6. Then, after it is confirmed that HDD 6 is in the idle state, 
a playback operation is immediately performed. Here, as HDD 6 is not 
5 stopped, the sector address of HDD 6 is not cleared and thus it is known 
which section the program was lastly played back before the channel was 
switched. Therefore, it is unnecessary to stop the time-shift playback 
function. Moreover, the storing operation can be started in approximately 
0.1 second. 

10 Although the present invention has been described and illustrated in 

detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms of the appended 
claims. 
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